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ABSTRACT - . 

Thi^ study investig^ed the effects of prior , 
experience with contingent or noncontingent stimulation of infants* 
ability to learn different response^ to control perceptual 
stimulation. In the pretest phase, baseline rates of leve]( movement, 
panel, press and vocal responding werer" determined for each of the 
twelve, 6-aonth-old infants in the study. During treatment sessions, 
subjects assigned to the contingent stimulation group ^controlled 
presentation of auditory-visual stimulation by manipulating a level. 
An equal number of sub/jects assigned* to thej^lioncontingent stimulation 
group received the samT 
phaser^all subject? were 

^^o' panel press, and (2) liearning to vocalize to control perceptual 
i^'^imulus presentation. Results indicate that the long-ter^ effect of 
pMoj contingent stimulation is to enhance responding to control 
environmental stimulation. In contrast, prior experience with- 
noncontingent stimulation interferes with learning to control 
environmental stimulation. Analyses of attentional behaviors were 
used to suggest the processes by which previous experience with* 
contingent and lioncontingent stimulation influenced subsequen,t 
learning to contrcrl stimulation. (Author/ED) 



stimulation noncontingent ly. In the posttest 
r observed in separate tests of (1) learning 



♦ ♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦ ♦♦♦♦♦♦♦♦♦♦♦♦♦♦^^♦^ ♦♦♦♦♦♦♦♦ 

♦ Documents acquired by ERIC include many infbrmal unpublishe^l ^ ♦ 

♦ materials not available from other sources. ERIC maJces every effort ♦ 

♦ to obtain the best copy available. Nevertheless, items of marginal ♦ 

♦ reproducibility are often encountered and this affects the quality ♦ 

♦ of ^ the mictafiche and hardcopy reproductions ERIC makes available ♦ 

♦ via the ERIC Document Reproduction Service (EDRS) . EDRS is not ♦ 

♦ responsible for the quality of the original document. Reproductions ♦ 

♦ supplied by^EDRS are the best that can be made from the original. ♦ 

♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦*♦♦♦♦♦♦♦ ♦♦♦♦♦♦♦♦♦♦♦♦^ 



CO ' 
f\J 

OO ^ 



US Ufc'PAHTME N r Of HE AL TH 
t DUCATtON i WtLf ARC 
NAl [ONAL INSTITUTE OF 
EOUC aTION 

^ A T E t> N' ' T Nl f I '/.Ak .L r k t t 
{ N T ( t( ^ ,r I Al n.-. t kjnai i n ,7 i ri, m (;f 



00 



CO 

PL, 



T-H LEARNING TO/<;ONTROL ENVIRONMENTAL STIMULATION IN INFANCY ^ 

1 , I ^ Neal W. Finkelstein and Craig T. Ramey 

University of North Carolina at Chapel Hill 

, . , f 

One important part fit an infant's competence is his ability to 
control infJ.vLential aspects of his environment such as the care giving , 
behaviors of adults and sensoj^ stimulation from objects. (Ainsworth & 
Bell, 1973; White, 195'9) . ^ 

There is some research suggesting that i:he- extent to which 
stimulation is contingent u^o'A or independept of the subject's behaviol^^l 
xan have long term effects on the developmeat^ of competence in general, 
and learning to control environmental effects in particular. Non- 
cont1:«^gent stimulation has been observed to interfere with subsequent 
learning to control the same kind of stimulation for dogs (Seligman & 
Maier. 1967^* ^ats (McCullock & Bruner, 1939), human adults (Thornton & 
Jacobs, 1971), and children (Dweck & Repucci, 1973; Watson, 1971). 
There is also evidence that infants' previous experience with contingent 
stimulation is positively related to 1) performance on infant intelligence 
scales (Yarrow, Ruberv^ein, Pedersen, & Jankowski, 1972), 2) learning 
ability in an habituation paradigm (Lewis & Goldberg, 1969), and 3) learn- 
ing to control sensory stimulation (Ramey, Starr, PaXlas, Whitten & Reed, 
1975;' Watson, 1971). ' ^ 

This report describes a study performed to test "these hypotheses: 
firit, that prior experience with contingi^nt stimulation would enhance 
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learning different respon&es to coi^trol perceptual stimulation; and 
second, that p-rlor experience with noncontlngent stimulation would 
Interfere with learning these same behaviors. ' . , 

We were also Interested In the processes by which experiences with 
contingent and noncontlngent stimulation modify subsequent learning 
ability. The available literature (Horowitz, Paden, Bhana and Self,>1972; 
Millar, 1972; Watson, 1971) led us to hypothesize that Infants whose - 
behavlo^ controlled stimulus presentation would pay riore attention tq^ 
the stimulation and also to responses they performed to produce the 
stimulation than Infants who received the same stimulation nOncontlngently . 
We also expected that these differences In attentlonal A^ehavlors would 
transfer to subsequent learning situations mediating predicted differences 
In learning to control stimulus presentation. 

Design , 

In the pretest phase baseline rates of lever movement^ panel press 

/ 

and vocal responding wer^, determined . During the tredtmjints sessions,' 
subjects assigned to the contingent stimulation groMp ((?roup C) controlled 
presentation of audltory-vlsual stimulation by manipulating a leyer. An 
equal number of subjects assigned to the noncontlngent stimulation group 
(Group NC) received the< same stimulation noncontlngently . In the post- 
test phase all subjects were observed In separate te^ts of 1) learning 
to panel press, and 2) learning to vocalize to control perceptual stimulus 
presentation. 

Method 

Subjects 

. — — , ^ 

Subjects for this study were 12, 6-month old Infants ^tten^iing the 
Abecedarian Prpject at the Frank Porter Graham Center.* Thqse Infants, 
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who are from e^conomically disadvantaged backgr;ounds , 'receive a special 
program of curriculum activities to prevent' developmental delay. 

InJ^nts closest in age werl^"~*^ired and then/ assigned to treatment - 
groups so that the groups .would be 'similar in mean baseline rate of lever^ 

{ • ; ■ 

responding. Each group consisted of four black male and two black female 
infant^, all of whom score^d within the normal range on the Bay ley Scales 
of Infant Development at 6 months of age. / . ' | 



Procedure 



Insert Figure 1 about here 

_J ^ 



During the lever response Sessions / sub jects sat 35-40 cm firom a 
white projection screen on the lap of an assistant who held the lever 
manipulandum as illustrated in Figured. An audio-speaker was placed 
at th6 base of the screen. Moving the lever on the top of the box in any 
direction was defined as a response. Baseline lever response rate was 
determined from a 6-minute period during which no stimulation was 
presented. ' ^ 



Insert Figure 2 about here 



As illustrated in Figure. 2, during the panel press response sessions, 
subjects were seate4^ 35-40 cm from the apparatus on the lap of an assis- 
tant who held the panel manipulandum. A screen was located in the center 
of the apparatus, and a speaker was placed under the table. Depressing 
a panel a^ the top of the box defined a response*. 



Insert Figure 2 al56ut here 
/ 



^ Vocal response sessions occurred in the same setting as the panel 
press response sessions (see Figure ,3) . Panel press and vocal response 
baselines we/e determined simultaneously from a 6-m^lnute period In 
^ which no n^lmulatlon was presented. Vocal responses during the baseline 
session were coded from videotapes and observer Agreement was 83X. The * 
order of lever response baseline and panel - press-vocal response baseline 
sesslor^ was coufiterbalanced across pairs of subjects. 

Treatment ^ 

Following the baseline phase, subjects recelvej^i . two, 6r-mlnute lever 
response treatment sessions on each of 3 consecutive days. Each lever 
response session was divided Into three, 2-mlnute periods. 
\ Group C . In each treatment sessll^n, subjects^ In Group C received, 

two contingent stimulation periods 6nd* one extinction period In random 
order. ^jscrlmlnatlon training was Incorporated to provide a within ^- 
group control to test for lever response learning. A slide of a yellow 
toy dog was displayed on the screen' ^iMtpughout the contiixgent stimulation 
periods. During contingent stimulatiorL periods, ^ leyer responses produced 
2-Tsecond presentations of a slide of a ted parallellogram and slmultmeous 
vocal-instrumental music on a FI, 2-second schedule. In the extinction 

period the t(oy dog slide was removed from tjie screen, and lever responses 

... 4 

^ were not reinforced. " • 

Group NC . In each treatment session subjects in Group NC received 
two periods of noncontingent stinuWtion and one period of no stimulatidn 
in the ord^er corresponding to contingent stimulation and extinction 
periods, respectively, received by Group C pairmates. The slide 

of the toy dog signaled noncontingent stimulation periods during which 
Group NC subjects were presented non contingently the same tem^knl 
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pattern of audi toryrvi^ual stimulation received by their Group C pair- 
mate in the corresponding session. The toy dog slide was removed from 
the screen during the no stimulation period. 

Posttes ts 

Kffects of prior contingent and noncontingent stimulatip^ were 
studied in two posttest sijtuations ^nvolving learning new responses to 
control stimulus presentation. Each learning situation consisted of two, 
6-minute sessions. The different situations were each presented on 
separate days in counterbalanced order across pairs of subjects. 

Panel Press Response Posttest . In one learning task, panel press 
responses produced 2-second presentations of the same auditory-visual 
stimulation used in the treatment sessions on an FI, 2-second schedule 
for both groups of subjects. 

Vocal Response Posttest . In the other posttest learning task, vocal 
responses produced 2-second presentations of the toy dog slide, previously 
presented in treatment sessions, for both groups of subjects* During 
vocal response sessions, two observers independently coded vocal responses 
When both* simultaneously coded a vocal response, stimulation was presented 
on an FI, 2-second schedule. 

All sessipns were videotaped. Observations of the behavior "looking 
at the stimulus display screen" were coded frotn videotapes of the lever, 
panel press and vocal respo&se sessions. Observatic^ of the behaviors 
"looking at the lever manipulandum" ^^9d "looking at the panel manipulandum 
were c^ded from videotapes of lever response and panel press response . 
sessions, respectively. Two observers independently cCded the videotapes 
of one third of the lever responses sessions and one half ofx the panel 
press and vocal response sessions for each subject. Observer agreement 

5 

was defined as both observers coding the onset of the same behavior within 



2 seconds of each other. Percent ay^emettt was computed by ^Ividlng the 
Dumber of agreements by the number of agreements plus disagreements. 
Observer Agreement for looking at the screen responses was 82%. Observer 
agreement for looking at the manipulanda responses was 79%. 



^ ' Data Analysis and Results 

Lever Response Sessions * 

Freq-uency measures for behaviors observed in the lever response , 
sessions were combined for the two se'^sions on each day. Frequencies were 

then converted to per minute rates for the contingent stimulation (CX and 
« 

extinction (Ext) period^<or Group C, and for the noncontingent stimulation 
(NC) and no stimulation (NS) periods for Group NC. 

Response rates for each behavior were separately, analyzed using the 
multivariate analysis of variance (MANOVA) for repeated measures deeigns . 
(McCall & Appelbaum, 1973). In each analysis differences between Group C 
and Group NC were tested separately for the baseline day -^SnT^r the 
treatment days (i.e., days on which contingent or noncontingent stimulation 
was presented).' This strategy was employed becaus&pit was predicted that 
Group C would have higher scores than Group NC on all of the behaviors, 
observed during treatment and posttest sessions. However, ift vwas also 
expected 'that the groups would not differ in response rates for any be- 
havior observed during baseline sessions. 

In the analysis of variance, main effeqjt test^^for factors with only 
two levels are 'equivalent to t_ tests. Therefore, it was possible to use 
one-tailed tests where directional hypotheses were stated. However, it 
w48 believed that sizeable differences in the direction opposite to that 
predicted should not be ignored. Since the use of one-tailed tests 
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precludes consideration the ' significance of differences in the opposite, 
direction, we decided to o^e a two-tailed test in which .more of the regipn 
for rejecting the null hypothesis (90%) was in the tail corresponding to 
the predicted direction of difference. Thus, large differences in thfe 
opposite direction would not be overlooked or go unnoticed. Still the over- 
all probability of a Type I error was 5%. T\\e "unequal", two tailed tests 
were performed . for * tests of group diff erences during treatment and post- 
test sessions and for contingent stimulation vs . extinction period dif- 
ferences in treatment sessions for Group C. Since the frequency of the 
behaviors observed were not expected to differ in noncontlngent and no 
stimulation periods' of the treatment sessions, no directional hypotheses 
were tested for Group NC. 



Insert Figure 4 about here 
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The analysis of lever response rate indicated that only infants in ^ 
Group C, whose behavior controlled stimu^s presentation increased in 
lever response rate. As can be seen in Figure 4, presentation of non- 
contingent stimulation to Group NC did not produce a sustained increase 
in, lever responding. The Groups X Days interaction was significant, 
F (3,8) 4.898, £ < .05, and was analyzed with simple main effect tests, 
Group C and Group NC did not differ in lever response rate during base- 
line. However, Group C responded at a significantly greater rate thdn 
Group NC^on treatment days, F (1,10) = 11.326, £ < .05. Only Group C 
increased in lever response r^rt^from baseline to treatment days, 
Y_ (3,8) = 8.962, £ < .05. The short-lived increase in lever response 
rate for Group NC was not significant. Further, Group C responded more 
frequently in contingent stimulation periods than in extinction periods, 

8 
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F (1,10) « A. 712, £ < .05. Group NCdid not respond at different rates 
in the itbncontingent and no stimulation periods. 

Panel Press Response Post test 

Per minute rates for each behavior obsetved in the panel press 
response sessions were separately analyzed with HANOVA 'procedures in a 
(Groups) X 3 (Sessions) repeated measures design. 



Insert Figure 5 about here 



The analysis of panel press response rates, which are presented in Figute 
5, indicated that neither group learned to perform this response to 
conttol stimulus presentation. Group C and Group NC did not differ in 
panel press response rate in either baseline or posttest sessions, and 
neither group increased in response r&te across sessions. 

Vocal Response Posttest 

Per minute response rates for behaviors observed in the vocal 
response posttest sessions were separately analyzed usllj^ Ihe MANOVA 
procedures in a 2 (Groups^ X 3. (Sessions) repeated measures design^ 



Insert Figure 6 about here 



The analysis of vocal response rates, which are illustrated in 
Figure 6, indicated that only Group C learned to control stimulus pre- 
sentation using the vocal response. A significant Groups X Sessions 
interaction, T_ (2,9) = 7.657 £ < .05, was analyzed with simple main 
effect tests. Group C responded at a reliably greater rate than Group 
NC only in the second posttest session, _F (1,10) = 54.97, £ < .05. 

9 



9 

Further, only infant's in Group C reliably increased in vocal response 
*rate from baseline to posttest sessions, F (2,9) « 20.912, £ < .05. » The 
increase in vocal response rate for Group NC from baseline to the post- 
test sessions was not reliable. 



Insert Figure 7 about here 
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Looking at the Screen Responses 

The analysis of looking at the screen responses indicated that both 
groups were attending to the stimulation presented in the treatment 
sessions. Rates of looking at the screen^ illustrated ttTTigure 7, did 
not reliably differ between Group C and Group NC ^on either baseline or 
treatment days. The periods main effect was significant, F^ (1,10) = 40.312, 
£ < .05, showing that both groups looked at the screen more frequently 
during the contingent and noncontingent periods than during the extinc- 
tion and no stimulation periods. -The -days main effect, _F (3,8) « 15.641, 
£ < .05, and the Qays X Periods interaction, F (3,8) = 11.083, £ < .05, 
were both reliable. Simple main effect tests for Days within Periods 
revealed a significant increase in frequency of looking at the screen 
only with the contingent and noncontingent stimulation period^, 
£ (3,8) = 14.737, £ < .05. In sum, the rate of looking at the screen 
responses in lever response sessions was greatest at the tim^ when 
either contingent or noncontingent stimulation was presented. This sug- 
gested subjects in both groups were attending to the stimulation presented* 

The analysis of the rates of looking at the screen responses in the 
panel press response sessions, which are illustrated in Figure 7, also 
suggested that both groups of subjects were attending to the stimulation 

10 
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presented. Group C and Group NC did not reliafcly differ in response rate 
in either the baseline or posttest sessions. The sessions main effect , 
was significant, \ (2,9) = 14.068, £ < .05, and the Groups X Sessions^, 
interaction was not reliable. Thus, both groups increased in. rate of 
looking at the screen respons^ f rom baseline to panel press response 
posttest sessions. 

, Rates of looking at the screen in vocal response sessions are also 
presented in Figure 7. The data analysis revealed a significant Groups 
X Sessions interaction, F (2,9) = 6r^00, £ < .05. Simple main effect 
tests for Groups within Sessions' an<^|or ^^essions within Groups were 

i 

performed to clarify the nature of this interaction. Group C and Group 
^NC did not differ in response rate in either the baseline or first post- 
test sessions. In' th^ second posttest session, subjects- in Group C 
looked at the screen more frequently than subjects in Group NC, 
F^ (1,10) = 9.0^, £ < .05. Significant sessions effects were found within 
"both Group C, F (2,9) = 53.244, £ < .05, and Group NC, F (2,9) - 18.841, 
£ < .05. As can be seen in Figure 7, infants in Group C showed an in- 
crease in frequency of looking at the screen from baseline to the first 
posttest session and a smaller increase from the first to the second 
posttest session. Infants in Group NC increased in frequency of looking 
at the'screen from baseline to the first posttest session and then 
decreased in response frequency from the first to the second posttest 
session. 

Looking at the Manipulanda Responses 

Observations of looking at the manipulanda behaviors were not begun 
until the behavior of the first two subjects in the treatment and panel 
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press response posttest sessions revealed the importance of this behavior. 
Two observers independently noticed that the infant who received contingent 
stimulation paid much more attention to the lever and panel manipiilanda 
than the infant who received noncontingent stimulation. This difference 
in attention to the manipulanda seemed to be a plausible Consequence of 
the treatment procedures, and its occurrence had been suggested by Millar 
(1972). When r^ccaOrding' of > looking at manipjalanda responses was begun, two 
more subjects h'ad already been observed in the baselir^e sessions. * Missing 
data were distributed equally in Group C and Group NC . A way 'to use aid 
of the data available was to compare group differences dufing the baseline 
sessions using the data from 8 infants separately from bomparison of group 
differences in treatment and posttest session whic^ were made, using the 
data from 10 infants. In addition, in analyses of looking at .the lever 
manipulandum, main effect and interaction tests for the- days factor were 
performed for baseline and Day 4 using the 'data f rom^^S^nf'ants . A second 
set of tests were performed for the data frcmi 10 infants on Days 1, 2, 
and 3. Similarly, in analyses of looking at the panel manipulandum,^ one 
set of tjests for the sessions main effect an'd interactions with the 
sessions factor were performed for the data from 8 infants in "the baseline 
and first posttest session. A second set of tests on the sessions factor 
was performed for the data from 10 infants in the 1 posttest sessions. . 



Insert Figure 8 about he^ 



The analysis of rates of - lj@^king at the lever manipulandum, 'which 
are presented in Figure 8, suggested that attending to the lever 
manipulandum was related to .learning to control stimulus presentation. 
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Group C and Gfoup NC did not differ in frec^uency of looking at the l^er 
on th^aseline day. During treatment days, subjects ift Group C looked 
/It the liver manipulandum more frequently , than subjects' ip Group NC, . 
(1,8) *= 3.821 £ < .05. The Groups X Periods interaction approached 

significance, F (1,8) = 4.463, £ < .07. Since It was f>redicted that the 

^ . i . . • ( 

Groups would liyffer in attending to tMe lever manipulandum only for com^. 

parisonsf of thie contingent j#nd noncontlngent stiinulation period-, this 

simple effect was tested ^ pri6ri. The results indicated that Group C 

looked .at the lever-more frequently than Group NC, £ (1,11) = 15.38, 

£ < .05, only in Comparison of contingent and noncontlngent stimulation 

pariods. The groups dicf not differ in frequency of looking at the lever ' 

panipulandum when compared within the extinction and no stimulation 

periods. The prediction that infants in Group C would look at the lever 

mSRlpulandum more frequently during the contiiigen't stimlation period 

• ? • 
than during the extinction period was^ confirmed, F (1,8) « 23". 809, £ < .05, 

in an a priori test. ' ^ L^.y ' 

The tests of the days effects using baseline and Day 1 ,data only, 
revealed a significant Pay X Periods interaction, (3,^4) ^= 10. §14, 
£ < .05. Simple main effects tests for Days within Periods indicated that 
looking at the manipulandum increased from baseline to Day 1 within' the 
contingent and noncontlngent stimulation periods, F (1,6) ^ 12.219, £ < .05 
but not within the extinction and ,no stimulation periods. 

Analysis of the ciays effects for Day 1 to 3 (treatment days only) 
showed a rft'abl6 days main effect, F (2,7)^= 11. 836, £ < .05. This result 
reflected a decline in frequency of looking at the lever manipulandum f rom ^ 
Day 1 to 3 for both groups. Looking at the lever manipulandum occurred 
most frequently for Group C aqd particularly during the contingent 

13 
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stimulation period. This suggests that attending to the lever manipu- ^ 
landum was related t6 learning to control^imulus: presentation. 

Rates of looking at the. panel manipulandum are presented in Figure 8. 
Group C and Group *NC did not differ in frequency of looking at the panel 
manipulandum during- the b'aseline session. However, during the po^ttesl 
sessions, infants in Group C looked at tbe panel more frequently than 
infants in Group NC/F (1^8) - 3.778., £ < .05. Tests of the sessions mairiy^ 
effect and Group X Sessions interaction wete not significant. 

Discussion / 
The data from the posttest learning situations shbwed that only -sub- 
iects in Group C; who had previous experience with contingent stimulation 



(in the lever response ^g^sions learned to perform a new response 
trol stimulus presentations. Subjects in Group NC, as predicted 



no 



to con- 
did , 

t learn to f>anel press or vocalize to control stimulus presentation in 
•the posttest i^ha&e. Subjects in Grojup C learned only .the '^vocal '^r^sponse 
to control presentation of the) toy dog slide. , 

Infants in Group C might not have performed the panel press response 
because th^ were habituated or satiated to the auditory-visual stimulation 
which panel press responses controlled. The auditory-visual stimulation, 
which consisted of a picture of a red parallel6gram and children's songs, 
was presented contingently tp subjects in Group p in bpth treatment and 
panel press response posttest sessions. These infants were able .to* 
control presentation of the toy dog slide for the firs^t time in the vocal 
response session which could have made the vocal learning situation more 
novel than the panel press response situation. 

The dif ferjence in responding to y^titrol stimulation in the vocal 
and panel press response sessions^ observed in Group G^is consistent with 
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Other findings that exploratory and manipulatory behaviors decline with 
^if^ncreaslng stimulus familiarity (Hutt, 1967; Rhelngold, Stanley, and 
Doyle, 1963; Welker, 1956). 

The data from this study^^syppor t the contention that ► the effects of 
previous experience with contingent and noncontlngent stimulation are 

not limited ^o a single response. It appears that the long term effect 

' ' It 

- fOf "prior contingent, St ImuJ'atlon is to enhance subsequent resppnding t;o 
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iterferes wltrn learning to cdhtrol envlron- 



control enviitDnmental' stimulation. It\ contrast, prior experience with ^ <^ 
noncoiitingent stimulation Int 

j ^ 
mental stimulation. 

-A second major question concerned the processes by which previous 
^ experience \^t:h contingent and noncontlngent stimulation Influenced 
subsequent learning' to control stimulation. ^Thi*s question was addressed 
by analyses of attentional behaviors. Attention to stimulus presentation 
was Indexed by frequency of looking at the stimulus display screen. • Re- 
sult^ showed that attention to the stimulus presentations was unrelated 
to leWning' to control st|imulus presentatTons . In the treatment sessions, 
subjects in Group C and Group NC received the same number of stimulus pre- 
sentations. Subjects receiving noncontlngent stimulation were just as 
attentive to 'the stimulation as the' infants in Group Cwho learned to con- 
^ trol stimulus presentation. This finding is not consistent with the 
observations of Watson (1971) and Horowitz et al., (1972) that Infants pay 
more attention to stimulus presentations that are response controlled than 
presentations that are response Independent. -The observation that subjects 
in Group C looked at the screen more frequently in the second vocal respons^ 
posttest than Infants in Group NC might have been due to the fact that Group - 
C vocalized moije and, therefore, received more stimulus ^resentatlon3 than 



Group NC. 
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Analyses of looking at the manlpulanda responses provided support 
,for Millar's (1972) speculation that noncontingent stimulation might 
' ' l^itiiate an^inf ant's atteation to his own behavior.' On the other hand,^ 
' ^^^^^ifift^ stimulation appears to have heightened the infant's attention 

to his own responses. Infants in Group C looked at the lever manipu- 
%andum more frequently than infants in Group NC, but only during the 
periods of each session when Group C infarcts could control stimulus 
presentation. Thus, att>ending to one's, own behavior was related to 
>eartiing to control stijmuli^s presentation in the treatment sessions. 

In the panel press responses sessions, subjects in Group C again 
paid more attention to their own behavior than infants in Group NC. , ^ 
This suggests that prior experience with contingent and noncontingent 
stimulation had a transfer e^ffect on the mediating behavior of attending to 
onei' s own responses. Insofar as attending to one^s responsed\was related 
to learning to control stimulus presentation, this attentional behavior 
might be part of the learning process. If this assumption is reasonable, 
it can be concluded that prior experience with contingent and noncontingent 
^ stimulation had effects on the process of learning to control stimulation 
presentation in the panel press response posttest. 

The failure to observe a difference between Group C and Group NC .on 
panel press response frequency cautions u^S»tliat learning to control 
environmental stimulation in infancy is influenced by many Variables. 
Among these variables are stimulus novelty and the infant's prior experi-: 
ence with contingent and noncontingent stimulation. 

The most suggestive interpretation of the results of this study is 
that infants do more than learn a single, simple response in operant 

learning tasks such as those employed here.' The infants who received 

" * * 
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prior contingent: stimulation appeared to become inoi:e competent and 
efficient ast^earners. These infants were developing a strategy for 

deploying atten/ional responses to the key elements of many learning 

/ 

situations vi;i, the response and the response outcome. 
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